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(54) MANUFACTURE OF AUTOMOTIVE AIR BAG DOOR SKIN 

(57)Abstract: 

PURPOSE: To prevent a divisional line from appearing on the surface of 
an air bag door skin in manufacturing the skin via the formation of a 
divisional V-groove on a thermoplastic sheet material by pressing the 
predetermined divisional line portion on the reverse side of the skin 
material with a heated cutter for determining the line. 
CONSTITUTION: In the manufacturing an air bag door skin, a 
thermoplastic sheet skin material 20 comprising vinyl chloride resin or 
the like formed to the predetermined shape through a vacuum forming 
process, a powder slashing process or the like, is so placed on the 
surface of a support seat 22 as to keep the reverse side thereof up. 
Then, a heated cutter 24 is lowered together with a heater body 28 and 
presses the predetermined portion of a divisional line on the reverse 
side of the sheet skin material 20. As a result, the predetermined 
divisional line portion on the reverse side of the skin material 20 is 
deformed to have the shape of the heated cutter 24 in section, thereby 
forming a divisional V-groove 36. In this case, plastic material 20 swells 
at both sides of the groove 36, due to the pressure of the heated cutter 
24, and a bank portion 38 is formed. No divisional line, however, appears 
on the upper surface of the sin material 20. 
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3.1n the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] In case V typeface slot for division is formed in the sheet-like epidermis material of the predetermined 
configuration which consists of thermoplastics and the air bag door epidermis for automobiles is manufactured, 
with the heating cutting edge which defines a parting line The manufacture approach of the air bag door 
epidermis for automobiles characterized by forming a heavy-gage part along with the edges on both sides of 
these V typeface slots while pressing the division schedule section on this rear face of sheet-like epidermis 
material by post processing after the sheet-like epidermis material shaping concerned and forming V typeface 
slot for division in this sheet-like epidermis material rear face. 

[Claim 2] The manufacture approach of the air bag door epidermis for automobiles according to claim 1 
characterized by pressing the division schedule section on the rear face of sheet-like epidermis material on this 
susceptor with a heating cutting edge while carrying out vacuum suction of this sheet-like epidermis material on 
a susceptor front face on the occasion of the press on the rear face of sheet-like epidermis material with the 
heating cutting edge which defines a parting line. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
(Field of the Invention) 

This invention relates to the manufacture approach of the air bag door epidermis for automobiles. 
(Conventional technique) 

At the time of an automobile collision, by gas, the air bag for automobiles expands momentarily and is developed 
between crew and a windshield. The air bag is contained after usually having been folded up by the control- 
house-panel rear face of a handle at the front instrument-panel rear face in a passenger side again in a drivers 
side. 

The air bag door as a lid is attached in the stowage of the air bag for automobiles. While an air bag door conceals 
the air bag folded up if it was at the time of usual and maintains a feeling of beauty in the car, it is pushed by the 
air bag which expanded in the case of a collision, is opened to the method of outside, and enables expansion of 
an air bag. 

Moreover, depending on a type of a car, as for the air bag door, a soft surface feel is searched for like other 
interior parts. 

Conventionally, the air bag door which consists of 3 layer structures of core material 12a, synthetic-resin foam 
12b, such as BORIURE tongue form, and air bag door epidermis 12c as shown in Fig. 12 is used as such an air 
bag door. 

However, since V typeface slot 1 3 for division as a thin-walled part for fracture exists in the front face of air bag 
door epidermis 12c which turns into a visible side as a parting line, the problem which gives constraint to the 
design of automobile interior by the parting line is conventionally [ said ] refined. 

Moreover, manufacture of the air bag door epidermis 12c is made by engraving with V typeface slot for division 
conventionally the surface predetermined location of epidermis material which consists of a thermoplastic sheet 
fabricated in the epidermis configuration by the vacuum forming or powder slush molding with a knife etc. 
Therefore, V typeface depth of flute changed with the sharpness of a knife, an operators levels of skill, etc., or it 
was easy to produce the fault of V typeface slot lying in a zigzag line, and there was a problem difficult to get 
about the air bag door epidermis of fixed quality. 
(Object of the Invention) 

This invention can form V typeface slot where the parting line which consist of a V typeface slot for division do 
not appear in the front face which be make in view of the aforementioned point and turn into a visible side with a 
simply and sufficient precision , and , moreover , tend to offer the manufacture approach of the air bag door 
epidermis for automobiles that V typeface slot can be make to fracture certainly by air bag expansion thrust , at 
the time of air bag expansion . 
(The means for solving a technical problem) 

There is the 1st and 2nd invention about the manufacture approach of the air bag door epidermis for 
automobiles among the invention proposed here. 

In case the 1st invention forms V typeface slot for division in the sheet-like epidermis material of the 
predetermined configuration which consists of thermoplastics and manufactures the air bag door epidermis for 
automobiles, with the heating cutting edge which defines a parting line While pressing the division schedule 
section on this rear face of sheet-like epidermis material, pressing the division schedule section on this rear 
face of sheet-like epidermis material by post processing after the sheet-like epidermis material shaping 
concerned and forming V typeface slot for division in this sheet-like epidermis material rear face, it is 
characterized by forming a heavy-gage part along with the edges on both sides of these V typeface slots. 
Furthermore, in the 1 st invention, 2nd invention was carried out to pressing the division schedule section on the 
rear face of sheet-like epidermis material on this susceptor with a heating cutting edge, carrying out vacuum 
suction of said sheet-like epidermis material on a susceptor front face, and forming V typeface slot for division 
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in this sheet-like epidermis material rear face in order to form more fixed V typeface slot for division. 
(Operation) 

In the manufacture approach of the 1st invention, the sheet-like epidermis material of the predetermined 
configuration which consists of thermoplastics has the property which deforms with heat. Therefore, by pressing 
the division schedule section on the rear face of sheet-like epidermis material with a heating cutting edge, the 
press section on the rear face of sheet-like epidermis material deforms into a cross-section V typeface, and V 
typeface slot for division is formed. 

Moreover, since that in which thickness usually has flexibility by about 1-2mm is used, even if it is going to lay 
the epidermis material in a susceptor front face and is going to carry out the press on the occasion of the press 
on the rear face of sheet-like epidermis material with said heating cutting edge, epidermis material floats 
partially from a susceptor front face, or it can be easy to twist to said sheet-like epidermis material, and there is 
a possibility that V typeface slot for division may not be formed correctly in it. Since the thickness of epidermis 
material becomes thin rather than the case where it is based on a vacuum forming when the sheet-like 
epidermis material consists of powder slush molding especially, said fear becomes size. 

However, in order to perform the press on the rear face of sheet-like epidermis material with a heating cutting 
edge according to the 2nd invention, carrying out vacuum suction of the sheet-like epidermis material on a 
susceptor front face, adhesion immobilization of the sheet-like epidermis material is carried out on a susceptor 
front face, and spacing of a heating cutting edge and its sheet-like epidermis material front face becomes fixed. 
Therefore, V typeface slot formed of press of a heating cutting edge always becomes what has fixed depth and 
configuration. 
(Example) 

The example of the air bag door epidermis first obtained by the manufacture approach of the 1st invention is 
explained. Fig. 1 is a sectional view showing an example of the air bag door epidermis obtained by implementation 
of the 1st invention. Along with the division schedule section at the time of the air bag door epidermis 50 of 
illustration forming this epidermis 50 in the rear face which cannot touch crew's eyes at an air bag door in the 
sheet-like epidermis material beforehand formed in the predetermined epidermis configuration of a vacuum 
forming or powder slush molding, V typeface slot 36 for division is formed. Therefore, since V typeface slot 36 
does not appear in the visible side of the air bag door epidermis 50, the appearance of epidermis 50 is not 
spoiled but it will become good. 

Moreover, the heavy-gage part 38 is formed in the edges on both sides of said V typeface slot 36 along V 
typeface slot 36. This heavy-gage part 38 weakens reinforcement in V typeface slot 36 extremely compared with 
the edges on both sides of that V typeface slot 36 while making high reinforcement of the edges on both sides 
of V typeface slot 36 by preparing a part with high reinforcement in the edges on both sides of V typeface slot 
36. Thereby, when the thrust by expansion of an air bag joins the air bag door epidermis 50, said thrust 
concentrates in V typeface slot 36, makes V typeface slot 36 fracture promptly, and is made to perform opening 
of an air bag door certainly and promptly. 

In addition, the shape of a quirk of said V typeface slot 36 is not limited to the configuration where the groove 
bottom section as shown in drawing sharpened acutely, and is good by the configuration of an air bag door, the 
quality of the material of epidermis, etc. also considering an obtuse angle configuration or a groove bottom side 
as the shape of a curved surface. 

Next, the example of the manufacture approach of the air bag door epidermis of the 1st invention is explained. 
Fi g. 2 is a partial expanded sectional view at the time of sheet-like epidermis material rear-face press according 
[ Fig. 4 ] to a heating cutting edge according [ the side elevation of the equipment in which an example of the 
manufacture approach of the 1 st invention is shown, and Fig. 3 ] to the A-A sectional view. 
First, as shown in Figs. 2 and 3 , the thermoplastic sheet-like epidermis material 20 which consists of vinyl 
chloride resin fabricated in the predetermined configuration by the vacuum forming or powder slush molding is 
laid in susceptor 22 front face, as a rear face turns up. 

The projection 26 to which susceptor 22 regulates the amount of press of the heating cutting edge 24 which 
carries out a postscript to the front face in which it becomes from the becoming magnitude and the sheet-like 
epidermis material 20 is laid size from the sheet-like epidermis material 20 (the amount of penetration of the 
heating cutting edge 24 into the sheet-like epidermis material 20) is formed in the outside location of the 
epidermis material 20. 

Next, the heating cutting edge 24 is dropped with the body 28 of a heater, and the division schedule section of 
sheet-like epidermis material 20 rear faces is pressed with the heating cutting edge 24. 

The part of the cutting edge at a tip consists of a cross-section V typeface, and said heating cutting edge 24 is 
attached downward in body of heater 28 inferior surface of tongue located in the susceptor 22 upper part with 
the installation screw 30, and is heated by predetermined temperature with the body 28 of a heater. Whenever 
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[ stoving temperature / of the heating cutting edge 24 ] is made into temperature usually almost equal to the 
melting temperature of the thermoplastics which constitutes the sheet-like epidermis material 20 although it 
changes with the quality of the material of the sheet-like epidermis material 20, or press time amount of the 
heating cutting edge 24. For example, the sheetHike epidermis material 20 is a thing with a thickness of 1.0- 
1.2mm formed of powder slush molding made of vinyl chloride resin, and when the press time amount of a 
heating cutting edge is 5 - 15 seconds, about 180-250 degrees C is suitable. Moreover, as for the amount of 
press of the sheet-like epidermis material 20 with the heating cutting edge 24, it is desirable to make it the 
heating cutting edge 24 at the time of the press and the distance between sheet-like epidermis material 20 front 
faces (susceptor 22 front face) set to 0.4~0.9mm. In addition, accommodation of the amount of press is made by 
selecting the height of the cylindrical projection 32 of body of heater 28 inferior surface of tongue which carries 
out a postscript, and the projection 26 of said susceptor 22 front face to a predetermined value. Moreover, what 
is necessary is just to round off a part for the point of said heating cutting edge 24, when making the base of V 
typeface slot into the shape of a curved surface, as described above. 

On the other hand, the body 28 of a heater moves the heating cutting edge 24 up and down, and enables press 
of sheet-like epidermis material 20 rear faces with the heating cutting edge 24 while it heats the heating cutting 
edge 24 attached in this body 28 of a heater to predetermined temperature. While heating wire, such as a 
nichrome wire for heating the heating cutting edge 24 on the body 28 of a heater, is wired, in order to make 
regularity the amount of press of sheet-like epidermis material 20 rear faces with the heating cutting edge 24, 
the cylindrical projection 32 which hits with the projection 26 of said susceptor 22 front face at the time of body 
of heater 28 descent, and stops the body 28 of a heater in a predetermined location is formed in the inferior 
surface of tongue. In addition, vertical movement of the body 28 of a heater is made by the vertical-movement 
means 34, such as a pneumatic cylinder. 

The division schedule section of sheet-like epidermis material 20 rear faces pressed with the heating cutting 
edge 24 deforms into the configuration of the heating cutting edge 24 as shown in Fig. 4 , and V typeface slot 36 
for division is formed. In that case, the plastics fused with the heating cutting edge 24 is made a slot side edge 
by the edges on both sides of V typeface slot 36 with the heating cutting edge 24 concerned, and rises to them, 
and the heavy-gage part 38 which became bank-like is formed in them along V typeface slot 36. 
And if the press with this heating cutting edge 24 raises the heating cutting edge 24 with the body 28 of a heater 
after usually carrying out for 5 to 15 seconds, predetermined time and, the press with the heating cutting edge 
24 is canceled and mold goods are removed from susceptor 22, the desired air bag door epidermis 50 shown in 
Fi g. 1 will be obtained. 

Next, the example of the manufacture approach of the 2nd invention is explained. The sectional view at the time 
of laying the side elevation of the equipment which uses Fig. 5 in the case of manufacture of the air bag door 
epidermis in the example, and Fig. 6 in the B-B line sectional view, and Fig. 7 laying sheet-like epidermis material 
in a susceptor front face, and drawing in, and Fi g. 8 are partial expanded sectional views showing the time of the 
press on the rear face of sheet-like epidermis material with a heating cutting edge. In addition, the same sign as 
Figs. 2 thru/or 4 shows the same member about the sign in drawing. 

First, the susceptor 40 of equipment and heating cutting-edge 24 grade are explained. The interior consists of 
hollow and susceptor 40 has the tubed suction opening 48 which connects two or more vacuum suction holes 46 
which open the centrum 42 and a flat top front face for free passage, and the vacuum pump (not shown) of a 
centrum 42 and the exterior in the front face or the flank, as shown in Fig. 6 . The projection 26 which regulates 
the amount of press of the heating cutting edge 24 is formed in the front face of this susceptor 40. 
In addition, about the cylindrical projection 32 which regulates the amount of press of sheet-like epidermis 
material 20 rear faces with the screw 30 which attaches the heating cutting edge 24 and said heating cutting 
edge 24 in the body 28 of a heater, the body 28 of a heater which heats said heating cutting edge 24 to 
predetermined temperature, and the heating cutting edge 24, it is the same as that of the example of the 1st 
invention. 

And it is made for the rear face to become upward, and as shown in Fig. 7 , the sheet-like epidermis material 20 
beforehand fabricated in the predetermined configuration by powder slush molding etc. is laid in susceptor 40 
front face, as the division schedule section becomes just under the heating cutting edge 24, and vacuum suction 
of the sheet-like epidermis material 20 is carried out on susceptor 40 front face through the vacuum suction 
hole 46 of susceptor 40 front face. While the sheet-like epidermis material 20 of a predetermined configuration is 
adsorbed and held on susceptor 40 front face by this, it is made a plane by it according to the shape of surface 
type of susceptor 40. 

Then, the cylindrical projection 32 drops said body 28 of a heater in the projection 26 of susceptor 40 front face 
by actuation of the vertical-movement means 34. As shown in Fig. 8 , the specified quantity press of the division 
schedule section of sheet-like epidermis material 20 rear faces is carried out by this with the heating cutting 
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edge 24 of body of heater 28 inferior surface of tongue, and of it, the cross-section V typeface slot 36 is formed 
in the division schedule section of epidermis material 20 rear faces. Since vacuum suction of the sheet-like 
epidermis material 20 is carried out on susceptor 40 front face in that case, the front face of the sheet-like 
epidermis material 20 and the front face of susceptor 40 are stuck without a clearance, the front face of this 
sheet-like epidermis material 20 and the distance a between the heating cutting edges 24 become always fixed, 
and V typeface slot 36 for division of the fixed depth is formed. In addition, a sign 38 is the heavy-gage part 
formed in V typeface slot 36 edges on both sides of sheet-like epidermis material 20 rear faces of press of the 
heating cutting edge 24. 

Then, if vacuum suction of the sheet-like epidermis material 20 is also canceled and mold goods are removed 
from susceptor 40 front face by actuation of the vertical-movement means 34 while raising the body 28 of a 
heater and canceling the press on the rear face of sheet-like epidermis material with the heating cutting edge 
24, the desired air bag door epidermis 50 as shown in Fig. 1 will be obtained. In addition, the sheet-like epidermis 
material by which vacuum suction was carried out on susceptor 40 front face returns to the configuration before 
vacuum suction by discharge of vacuum suction. 

Fig. 9 is a perspective view showing an example of the instrument panel with which, as for the sectional view of 
an example of air bag equipment, and Fig. 10, the partial expanded sectional view was attached, and, as for Fig. 
1 1, the air bag equipment was attached using said air bag door epidermis 50. Like illustration, the air bag door 52 
consists of three layers of synthetic-resin foam 56, such as a core material 54 and urethane foam, and said air 
bag door epidermis 50. A core material 54 consists of two rigid plastic products which carried out the door 
configuration of a double door, and the outside edge is attached in the instrument panel 58 of a passenger side. 
Air bag equipment 60 consists of the air bag 62, an air bag stowage 64, an inflator 66, and an air bag door 52 of 
said 3 layer structures. At the time of an automobile collision, an air bag 62 expands by actuation of an inflator 
66, V typeface slot 36 for division of air bag door epidermis 50 rear face fractures the air bag door 52 by push 
and its thrust from the inside, this air bag door 52 opens the air bag equipment 60 outside, by it, an air bag 62 
develops between crew and a windshield, and it takes care of crew. Moreover, since the reinforcement of the 
both sides of the V typeface slot 36 for division is high by the heavy-gage part 38 which the air bag door 
epidermis 50 has in the both sides of V typeface slot 36 for division in that case and which rose, it is easy to 
concentrate the thrust by expansion of an air bag on V typeface slot 36 for division, and cancellation can be 
certainly carried out in a short time compared with the case where the V typeface slot 36 is formed with the 
conventional knife etc. And since said V typeface slot 36 is formed in the rear-face side of the air bag door 
epidermis 50 which does not touch always at crew's eyes, it serves as neither hindrance on the design of an 
instrument panel, nor a limit. 
(Effectiveness) 

Since according to the manufacture approach of the air bag door epidermis for automobiles the 1 st invention a 
heavy-gage part is formed along with the edges on both sides of the V typeface slot while pressing the rear face 
of sheet-like epidermis material with a heating cutting edge and forming V typeface slot for division in post 
processing after sheet-like epidermis material shaping, the V typeface slot cannot carry out meandering etc., 
and generating of a defective can be lessened. And since the air bag door epidermis obtained by implementation 
of the 1st invention is formed in the background of the air bag door epidermis with which V typeface slot for 
division does not touch crew's eyes, the design of the vehicle interior of a room is not restricted, it — in 
addition, since a heavy-gage part is formed in the edges on both sides of V typeface slot and the reinforcement 
of the edges on both sides of V typeface slot is raised to them, V typeface Mizouchi's reinforcement will be in 
the condition of having fallen extremely as compared with the perimeter, and it will be easy to concentrate the 
thrust at the time of air bag expansion on V typeface Mizouchi. Therefore, it fractures certainly by said V 
typeface Mizouchi, and prompt and positive disconnection of an air bag door is enabled. 

According to the manufacture approach of the air bag door epidermis for automobiles the 2nd invention, to said 
1st effect of the invention Furthermore, in order [ in addition, ] to press a sheet-like epidermis material rear face 
with said heating cutting edge, carrying out vacuum suction of the sheet-like epidermis material on a susceptor 
front face, Distance between a heating cutting edge and a sheet-like epidermis material front face can be fixed 
at the time of the press, V typeface slot formed of the press can always be made into a fixed configuration, and 
the pressure as a design can make V typeface slot fracture. In addition, by carrying out vacuum suction of the 
sheet-like epidermis material, epidermis material can be correctly held on a susceptor front face at the time of 
press of a heating cutting edge, and the location of V typeface slot can be made exact. 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

The sectional view of an example of the air bag door epidermis with which Fig. 1 was obtained by implementation 
of the 1st invention, The side elevation of the equipment which Fi g. 2 shows an example of the manufacture 
approach of the 1st invention, and Fig. 3 The A-A sectional view, The partial expanded sectional view showing 
[ 4 ] the time of the sheet-like epidermis material rear-face press with a heating cutting edge in this example, 
Fig. 5 the side elevation of the equipment in the example of the 2nd invention, and Fig. 6 The B-B line sectional 
view, The sectional view showing the time of Fig. 7 laying sheet-like epidermis material in a susceptor front face, 
and attracting it in this example, The partial expanded sectional view showing [ 8 ] the time of the press on the 
rear face of sheet-like epidermis material with a heating cutting edge in this example, The sectional view showing 
an example of the air bag equipment using the air bag door epidermis 50 with which Fig. 9 was manufactured by 
the manufacture approach of this invention, The perspective view showing an example of the instrument panel 
with which, as for Fig. 10, the partial expanded sectional view was attached, and, as for Fig. 1 1, the air bag 
equipment was attached, and Fig. 12 are sectional views of an air bag door using the air bag door epidermis 
manufactured by the conventional approach. 

20 [ .. A heavy-gage part, 40 / .. Susceptor, 44 / .. A susceptor front face, 46 / .. Vacuum suction hole ] .... 
Sheet-like epidermis material, 24 .. A heating cutting edge, 36 .. V typeface slot, 38 
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[ Fig. 10 ] 




[Fig. 12] 
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